vin]                              BATTERIES                                181

When the positive ion Is not hydrogen, each positive ion carries
the same amount of positive electricity as the quantity of hydrogen
which takes its place in the correspondingly constituted substance
containing hydrogen only in its positive ion. Thus in the case
of sulphuric acid (H2S04) each positive ion (H2) carries two
positive electrons and each negative ion (S04) carries two negative
electrons. In solutions of copper sulphate (CuS04) each positive
ion (Cu) carries two positive electrons, and each negative ion
(S04) carries two negative electrons. Referring to the list of
substances on page 175, we see that there Would be one positive
electron for each Na atom and for each NH4 group and
one negative electron, for each Cl atom in the ions there
enumerated.

As the passage of the current through an electrolyte depends
upon the electricity handed over to the electrodes by the ions,
and as each ion in a solution of a given substance has the same
number of electrons and all electrons represent the same amount
of electricity, it is obvious that the quantity of electricity passed
through the electrolyte is proportional to the number of ions which
come into contact with the electrodes, that is, to the amount of
the dissolved substance which is decomposed.

Likewise, in comparing one dissolved substance with another
it is seen that the number of positive electrons to each positive
ion is equal to the number of hydrogen atoms in the correspond-
ingly constituted substance containing hydrogen atoms alone as
its positive element, that is to say, each positive ion has the same
number of electrons as its chemical equivalent (expressed in
hydrogen atoms). Therefore each coulomb of electricity passed
through electrolytes is accompanied by amounts of decomposition
which are chemically equivalent.

It should be explained that some elements are only capable
of supplanting (or combining with) hydrogen at the rate of atom
for atom ; these are called monovalent elements. Other elements
are capable of making one of their atoms supplant two hydrogen
atoms; these are divalent. Others again are trivalent, and so
on. The valency of an element is measured by the number of hy-
drogen atoms each one of its atoms can supplant; some elements
have different valencies in different compounds. The chemical